Anglot/ET (NIPPON SYOJILTD.) as an anticoagulant was used to obtain the red (RBC) and white blood cells (WBC) and platelet counts, hemoglobin (Hb) levels and hemotocrit (Ht) values. WBC and RBC were counted on a Barker-Turk counter plate after the blood sample was drawn into the respective melangeur [9] .
Platelets were counted under a phase contrast microscope by the Brecher and Cronkite method [2] . Hemoglobin concentrations were evaluated by the cyanmethohemoglobin method using Acuglobin (Ortho Diagnostic System Inc., USA) as a standard [9] .
Hematocrit determinations were carried out by blood centrifugation using capillary tubes [9] . 
Results
Hematological determination : Table  1 shows the Hb levels, Ht values, and RBC, WBC, and platelet counts for ICR/d and Jcl : Wistar rats. The WBC counts ( Fig. 1 ) of ICR/d rats showed a definite tendency toward leukocytosis after the 12th (males) or 16th (females) week of age, although the difference was not statistically significant because the standard deviations were excessively large in this strain. On the other hand, the platelet counts of the ICR/d rats persistently and significantly lower from the 4th week of age, and besides gradually and steadily decreased with age after the 6th or 8th week, which contrasted with the almost constant level seen throughout the study period in the Jcl : Wistar rats (Fig. 2) . Evaluation of white blood cell differential counts at various ages : Table 2 compares the white blood cell differential counts (%) of ICR/d and Jcl: Wistar rats at various ages. Figure 3 Age-related changes in serum proteins : Table 3 compares the changes in total serum protein levels (g/dl) and protein fraction (%) Total serum protein levels of the ICR/d strain generally tended to be slightly lower, there being no statistically significant difference between ICR/d and Jcl: Wistar rats at any age, except for that (p<0.05) between ICR/d and Jcl : SD rats at the 12th and 16th week of age.
As to protein fractions, the ICR/d strain showed a characteristic sequential pattern wherein the alphas-globulin levels increased from the 4th to 8th week of age and again decreased gradually after the 12th week, and that they continued to be remarkably lower than those of the control strains which presented relatively constant values throughout the study period. In nearly inverse relation to these changes, the gamma-globulin levels were significantly higher at all stages examined, this tendency being especially remarbable from the 12th week of age onwards. However, no significant difference was observed between the male ICR/d and Jcl: SD rats at the 16th week of age, because the latter showed notable increase in the percent value. In parallel with the gamma-globulin level, the beta-globulin fraction also gradually increased in persent values. These patterns were generally accompained by excessive reduction in albumin fraction levels, reflecting the albumin/globulin ratios.
Discussion
Tamada et al. reported that the erythrocyte and total leukocyte counts of NC mice are signficantly lower than those of control mice presumably due to autoimmune mechanisms [15] . Our study showed that the ICR/d rats have constant and progressive thrombocyto- penia, normal erythrocytes counts, and rather significantly increased total leukocyte counts, especially accompained with significantly increase of neutrophil and eosinophil fractions. Naturally, the outcome was a significant increase of the N/L ratio. The causative factors for progressive thrombocytopenia are still unclear. Whether there may be platelet consumption due to an autoimmune mechanism or to hypercoagulability (platelet activation), or whether defective platelet production in the bone marrow may be involved requires further investigation. Neutrophilia may be explained by chronic (low-grade or manifest) inflammations or infections occurring in the skin, lung or other tissues (organs) mostly due to defective host defense activity which, in turn, presumably attributed to some immunological disorders, such as T-cell abnormalities (hyperactivity of macrophages or leukocytes will be discussed later).
The progressive eosinophilia suggests that one or more allergic processes may be responsible for the inflammation occurring in ICR/d rats.
The total protein concentrations of the ICR/d rats tended to be more or less lower than those of the two control strains at most ages examined, although the difference was significant (P<0.05) only between ICR/d and Jcl : SD rats. This finding is mainly attributable to the relatively small amounts of serum albumin and alphas-globulin fractions described below, especially the latter, which may be caused by some kind of metabolic defects or deviation of the liver or by other factors. Another possibility is the occurrence of proteinuria at maturity.
The amount of urinary protein was not so large (the level was 7-16 mg/animal/day as compared with that shown by the control strains, which was 2-9 mg/ animal/day), however, its electrophoretic pattern showed prominant and characteristic peak(s) in the albumin region (unpublished data). The amount of food intake per body weight calculated in the ICR/d rats was almost the same as that of the Jcl : Wistar rats (unpublished data).
Evaluations of serum protein fractions in the ICR/d rats revealed a characteristic pattern of (1) marked reduction in alphas-globulin fraction, and (2) moderately to remarkably elevated levels of beta-and gammaglobulin fractions during maturation.
The most prominent and characteristic changes were those in both the percentage and concentration of the alphas-globulin fraction. Factors related to inflammation such as alphasacid glycoprotein and alphas-antitrypsin etc. [10] probably do not decrease, since the ICR/d rats have definite inflammations, manifest or latent, in the skin or other tissues. The increase in gamma-globulin fraction in the IRC/ d rats was also constant and progressive, the difference between ICR/d and Jcl : Wistar rats being significant but that between ICR/d and Jcl : SD rats not being significant at the 16th week of age. Here, it must be taken into consideration that the ICR /d rats that showed more or less clear pulmonary infection and naturally occuring marked hypergammaglobulinemia were excluded from the present experiment.
In this connection, several reports have shown the presence of hypergammaglobulinemia or increased amount of definite classes of immunoglobulins in NC-and MRL/ 1-strain mice with dermatitis and autoimmune disorders [1, 12, 15] .
There was a significant correlation between the beta-and the gamma-globulin fractional values. This tendency, being most conspicuous in the ICR/d strain, was due mostly to the upward swelling of the beta-gamma-bridging curve possibly containing some immunoglobulins [10] .
Recently, the macrophages of ICR/d rats have been found to exhibit higher activity in the NADPH-dependent H2O2 generation system than the macrophages of Jcl : Wistar rats [8] . Since this plays an important role for defense activity, especially at the forefront of the immune system, it may be involved in the dermatitis occurring in the ICR/d strain to some extent. Recent reports have revealed that active oxygen production by neutrophils is highly activated in humans with Behcet's disease [13] or chronic rheumatoid arthritis [14] . Our investigation on similar problems is now in progress.
